This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication 05-242721 
number: 

(43)Date of 21.09.1993 
publication of 
application : 

(51)lnl.CL HO IB 1/00 

C08K 3/08 
C08L101/00 
G036 9/0B7 
G036 9/QB 
H05K 1/09 

(2 Application 04-009628 (71)Applicant : NEC CORP 

number : 

(22)Dateof 23.01.1992 (72)Ihventor : OSHIMA TSUTOMU 

filing : 

(54) MANUFACTURE OF CHARGEABLE POWDER FOR CIRCUIT FORMATION 



(57)Abstract: 

PURPOSE: To provide a manufacturing method for increasing dispersibility of a metal particle and a charge 
suteS? agem * ^ WbiCh COntained * dttl »»W 0 P° wder the circuit formation of a wiring 

CO^TTTUTION: A metal particle, a fbsible resin particle made by pulverizing the fusible resin and a charge 
c^trollang agent particle are used for chargeable powder. They are mixed with each other (process 1 1), thenheated 
and compressed to make a pressed body (process 12). the pressed body is pulverized into particles (pries* 13 14) 
and then classified (process 15), thereby providing a chargeable particle having the desired particle diameter ' 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture technique of the electric-charge nature powder for circuit formation characterized by 
having the process which mixed the metal panicle, the thermoiuiion nature resin particle, and the electric-charge 
control agent particle, and which carries out afterbaking pressurization and is used as the press field, and the proces 
which pulverizes and classifies the aforementioned press field and is used as powder. 

[Claim 2] The manufacture technique of the electric-chatge nature powder for circuit formation according to claim 
1 that the mean particle diameter of a metal particle, a thermoflision nature resin particle, and an electric-charge 
control agent particle is characterized by being smaller than electric-charge nature powder. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention forms a wiring pattern by the dry-type xerography especially on a 
wrong substrate about the maniifacture technique of the electric-charge nature powder for circuit formation it 
relates to the manufacture technique of the electric-charge nature powder for circuit formation of a wiring substrate 
used as a toner. 
[0002] 

[Description of the Prior Art] There was a method of printing a metal paste on an insdaring substrate by screen- 
stencil, and calcinating it as the circuit formation technique of a wiring substrate. 

[0003] On the other hand, the technique of forming a circuit on an insulating substrate using a dry-type xerography 
is proposed in the electric-charge nature powder which contains a metal flour child for the purpose of a 
manufacturing cost reduction and production time compaction As the conventional manufacture technique of this 
electric-charge nature powder, it is proposed by Japanese Patent Application No. 80083 [ one to ] 
[0004] Error! Bookmark not defined, is a process flow view showing the rnaniifacture technique of this electric 
charge nature powder. It inixes first with the compounding ratio of a request of a metal particle, a theimofusion 
nature resm, and an cicctnc-chargc control agent, and after carrying out the thermotusicm of this with a kneader and 
kneading it, coarse grinding by the hammer mill and the powda: which performs the pulverizing according to a jet 

i 2 nd , ceu K al paiticle size distribution [ particle size / desired ] mostly are obtained. This is applied to 

a draft classifier, is classified and the electric-charge nature powder for circuit formation of the circuit board with 
the particle size of request within the limits is obtained, 
[0005J 

rProblem(s) to be Solved by the Invention] By the rnWacture technique of me electric-charge nature powder for 
the conventional circuit formation mentioned above, since ii is difficult to distribute a metal particle uniformly in a 
thermofusion nature resin at the time of kneading, it becomes the electric-charge nature powder with which what 
has the excessive content of the metal particle 1, the thing whkh run short as shown in Error! Bookmark not 
defined. OB) and the thing which is not contained at all as shown in Error! Bookmark not defined. (C) were 
mtermingled after trituration and dassitlcation as shown in En^or! Bookmark not defined, (A) 
[00061 a wiring pattern is formed by the xerography using such electric-charge nature powder', the electrification 
stams of electnc-charge nature powder will become uneven, a»d the development to an electrostatic latent image 
w^a^oje^m^ujaeven, cr~-rr^=~r-^^ 



[0007] Consequently, a fogging Is produced to a wiring pattern and there is a trouble of becoming the short-circuit 
during a wiring and the cause of a fall of insulation resistance, or producing a break and a blur to a wiring pattern 
and becoming an open circuit of a wiring and the cause of resistance increase* 

[0008 J It is in the purpose of this invention offering the manufacture technique of the electric-charge nature powder 
for circuit formation of equalizing the content of the metal particle to electric-chaTge nature powder, and an electric- 
charge control agent conventionally, and having enabled it to obtain a uniform wiring pattern the trouble mentioned 
above being solved. 
[0009] 

[Means for Solving the Problem] The manufacture technique of the electric-charge nature powder ibr circuit 
formation of this invention is equipped with the process which mixed the metal particle, the thermofusion nature 
resin particle, and the dectric-charge control agent particle and which carries out afterbaking pressurization and is 
used as the press field, and the process which pulverizes and classifies the aforementioned press field and is used as 
powder, and is constituted, 
[0010] 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[001 1] Error! Bookmark not defined, is a process flow view showing one example of the manufacture technique 

of the electric-charge nature powder for circuit formation of this invention. 

[0012] First, the metal particle and thermofusion nature resin particle which are the material of electric-charge 
nature powder, and an electric-charge control agent particle arc mixed 

[001 3] At this time, a mean particle diameter is 0.5 as a metal particl e. A mean particle diameter uses the azo system 
metallized dye which is about 4 micrometers in the silveidu si eh3of the s hape of flakes o f mum aa the particle 
which pulverized a styrene-acrylic copolymer and low molecular weight polypropylene%th the jet mill, and set the 
mean particle diameter to about 5 micrometers as a foermofusion nature resin particle, and an electiic-charse control 
agent particle. 

[0014] This is blended by the weight ratio of 80:19:(styrene^acrylic copolymerdow-molecular-weight- 
polypropylene -18:1) I, and carries out distributed mixture uniformly by the high speed mixer (process 1 1) The 
homogeneity of the content of die metal impalpable powder to electric-charge nature powder is mostly determined 
at this process, and becomes as good [ the particle diameter of each material ] as the parvus. 
[0015] Next, this is put into metal mold, heating pressurization is carried out with a heated type press machine and 
it considers as the press field (process 12). ' 
[001 6] Next, after carrying out coarse grinding of this press field by the cutter mill (process 13) and pulverizing it 
with a jet mill (process 14), it classifies and the electric-charge nature powder whose mean particle diameter 
(process 15) is about 15 micrometers is obtained. Error! Bookmark not defined, is a ** type view of this electric- 
charge nature powder. The metal particle 1 and the electric-charge control agent 3 are distributing uniformly in the 
thermofusion nature resin 2. y 

[0017] Error! Bookmark not defined. (A) is drawing showing the microphotography of the cross section of me 
Plastic solid in this example, and Error! Bookmark not defined. (B) is drawing showing the microphotograohy of 
the cross section of the kneader kneading object in the conventional technique. The dispersfbility of the silver in the 
Plastic solid by this example is very good compared with the dispersibility of the metal particle in the kneader 
kneading object in the conventional technique. 

[0018] The Error! Bookmark not defined. (A) and (B) are the paiticle-size-chstribution views by the Coulter 
counter of the cicctnc-charge nature powder by this example, and the Errort Bookmark not defined. (C) and fDl 
are the particle-size^T)ution views of the electric-charge nature powder by the conventional tcchmqtxl Since a 
classification is a ^method and ^it is strongly influenced of the specific gravity of electric-charge nature powder 
die degree distribute of grain with the uneven content of the metal particle of elecoic-charge naL Sr 
becomes large, and a uniform particle size is not obtained. Compared with the electr ic-charge nature powder by the 
conventional technique, since the content of a metal particle is urnfbnn, particle size distribntiou (the Error ' 
Bookmark not defined. (A) and (B)) are narrow, and the eleciric^harge nature powder by this example has* *ood 
influence also on printing nature. B 
[00 il9] | This electric-charge nature powder was printed on the ceramic green sheet by the electrophotography 
method I usingi to femte system carrier, and was used as the ceramic substrate a disconnection, a kmfnating, and by 
catenating. The sheet resistance of the circuit of this ceramic substrate was 2-3mohm and about [ conventional ] 

[0020] 

[Effect of the Invention] As explained above, since the manufacture technique of the electric-charge nature powder 
for circuit formation of this invention can make uniform the content of the metal particle of electro-charge natur? 



powder, it has the effect that the good electric-charge nature powder of the printing nature which each powder is 
electrified uniformly and can print a uniform wiring pattern at the time of electrophotography printing can be 
obtained. 



Field 

[Field of the Invention] In case this invention forms a wiring pattern by the dry-type xerography especially on a 
wiring substrate about the manufacture technique of die electric-charge nature powder for circuit formation, it 
relates to the manufacture technique of the electric-charge nature powder for circuit formation of a wiring substrate 
used as a toner. 



Technique 

[Description of the Prior Art] There was a method of printing a metal paste on an insulating substrate by screen- 
Stencil, and calcmating it as the circuit formation technique of a wiring substrate. 

{0003] On the other hand, the technique of forming a circuit on an insulating substrate using a dry-type xerography 
is proposed in the electric-charge nature powder which contains a metal flour child for the purpose of a 
nianufacturing cost reduction and production time compaction. As the conventional manufacture technique of this 
electric-charge nature powder, it is proposed by Japanese Patent Application No. 80083 [ one to ). 
[0004] Errorl Bookmark not defined, is a process flow view showing the manufacture technique of this electric- 
charge nature powder. It mixes first with the compounding ratio of a request of a metal particle, a tbermofusion 
nature resin, and an electric-charge control agent, and after canying out the thermovision of this with a kneader and 
kneading it, coarse grinding by the hammer mill and the powder which performs the pulverizing according to a jet 
rnill further, and has central particle size distribution [ particle size / desired ] mostly are obtained. This is applied to 
a draft classifier, is classified and the electric-charge nature powder for circuit formation of the circuit board with 
the particle size of request within the limits is obtained. 



Effect 

[Effect of the Invention] As explained above, since the raamrfacture technique of the electric-charge nature powdc 
for circuit formation of this invention can make uniform the content of the metal particle of electric-charge nature 
powder, it has the effect that the good electric-charge nature powder of the printing nature which each powder is 
electnfied uniformly and can print a uniform wiring pattern at the time of electrophotography printing can be 



TECHNICAL PROBLEM 



[Problcm(s) to be Solved by the Invention] By the nianufacttire technique of the clcctric-chargc nature powder for 
toe conventional circuit formation mentioned above, since it is difficult to distribute a metal particle uniformly in a 
fremiofusion nature rcsm at the time of kneading, it becomes the electric-charge nature powder with which what 

H^^ SS1 ^ TT ° f ^^ ***** * e whi <* ™ short as shown in Error! Bookmark not 
defined. (B), and the thing which is not contained at all as shown in Error! Bookmark not defined. (C) were 
mtermingled after trituration and clarification as sto^ (A) 
[OOMJ If a wiring pattern is formed by the xerography using such electric-charge nature powder; the electrification 
status of electric-charge nature powder will become uneven, and the development to an electrostatic latent image 
will also become uneven. 6 

[D007] Consequently a fogging is produced to a wiring pattern and there is a trouble of becoming the short-circuit 
during a wiring and the cause of a fall of rnsulation resistance, or producing a break and a blur toa wiring pattern 
and becoming an open circuit of a wiring and the cause of resistance increase 

[0008] It : is in the purpose of this tnvmtiax offering the mar^icture technique of the electric^harge nature powder 
for circuit formation of equalizing the content of the metal panicle to electric-charge nature powder, and an electric- 



charge control agent conventionally, and having enabled it to obtain a uniform wiring pattern the trouble mentioned 
above being solved. 

MEANS 

[Means for Solving the Problem] The manufacture technique of the electric-charge nature powder for circuit 
formation of this invention is equipped with the process which mixed the metal particle, the thermofusion nature 
resin particle, and the electric-charge control agent particle and which carries out afteibaking pressurizau'on and is 
used as the press field, and the process which pulverizes and classifies the aforementioned press field and is used as 
powder, and is constituted* 



EXAMPLE 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[001 1] Error! Bookmark not defined, is a process flow view showing one example of the manufacture technique 
of the electric-charge nature powder for circuit formation of this invention. 

[0012] First* the metal particle and thermorusion nature resin particle which are the material of electric-charge 
nature powder, and an electric-charge control agent particle are mixed. 

[0013] At this time, a mean particle diameter is 0,5 as a metal particle. A mean particle diameter uses the azo system 
metallized dye which is about 4 micrometers in the silver dust end of the shape of flakes of mum as the particle 
which pulverized a styrene-acrylic copolymer and low molecular weight polypropylene with the jet mill, and set the 
mean particle diameter to about 5 micrometers as a thermofusion nature resin particle, and an electric-charge control 
agent particle. 

[0014] This is blended by the weight ratio of 80:19:(stjTcne-acrylic copolymenlow-molecular-weight- 
polypropylene =18:1) 1, and carries out distributed mixture uniformly by die high speed mixer (process 1 1), The 
homogeneity of the content of the metal impalpable powder to electric-charge nature powder is mostly determined 
at this process, and becomes as good [ the particle diameter of each material ] as the parvus. 
[001 5] Next, this is put into metal mold, heating pressurization is carried out with a heated type press machine, and 
it considers as the press field (process 12), 

[0016] Next, after carrying out coarse grinding of this press field by the cutter mill (process 13) and pulverizing it 
with a jet mill (process 14), it classifies and the electric-charge nature powder whose mean particle diameter 
(process 15) is about 1 5 micrometers is obtained. Error! Bookmark not defined, is 8 ** type view of this electric- 
charge nature powder. The metal particle 1 and the electric-charge control agent 3 are distributing uniformly in the 
thermofusion nature resin 2. 

[0017] Error! Bookmark not defined. (A) is drawing showing the nucrophotography of the cross section of the 
Plastic solid in this example, and Error! Bookmark not defined. (B) is drawing showing the rnicrophotography of 
the cross section of the kneader kneading object in the conventional technique. The dispersibility of the silver in the 
Plastic solid by this example is very good compared with die dispersibility of the metal particle in the kneader 
kneading object in the conventional technique. 

[0018] The Error! Bookmark not defined. (A) and (B) are the particle-size-distribution views by the Coulter 
counter of the electric-charge nature powder by this example, and the Error! Bookmark not defined. (C) and (D) 
are the particle-size-a^stahution views of the electric-charge nature powder by the conventional technique. Since a 
classification is a draft method and it is strongly influenced of the specific gravity of electric-charge nature powder, 
the degree distribution of grain with the uneven content of the metal particle of electric-charge nature powder 
becomes large, and a uniform particle size is not obtained. Compared with the electric-charge nature powder by the 
conventional technique, since the content of a metal particle is uniform, particle size distribution (the Error! 
Bookmark not defined. (A) and (B)) are narrow, and the electric-charge nature powder by this example has good 
influence also on printing nature. 

[0019] This electric-charge nature powder was printed on the ceramic green sheet by the electrophotography 
method using the ferrite system carrier, and was used as the ceramic substrate a disconnection, a laminating, and by 
calcinating. The sheet resistance of the circuit of this ceramic substrate was 2-3mohm and about [ conventional ] 
1/5. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Error! Bookmark not defined, It is the process flow view showing one example of the manufacture technique of 
the electric-charge nature powder for circuit formation of this invention. 

Error! Bookmark not defined. It is the cross section of The electric-charge nature powder obtained by the 

manufacture technique of the ekctric-chaigc nature powder for circuit formation of this example. 

Error! Bookmark not defined. It is the process flow view of the conventional technique. 

Error I Bookmark not defined. (A) - (C) is the cross section of the electric-charge nature powder obtained by die 

conventional technique. 

Error! Bookmark not defined. Drawing showing the microphotography of the cross section of the press field of 
electric-charge nature powder which manufactured (A) by this example, and (B) are drawings showing the 
microphotography of the cross section after kneading of the electric-charge nature powder manufactured by the 
conventional technique. 

Error! Bookmark not defined. (A) And the paiticle-aze-dxstribution view of electric-charge nature powder which 
manufactured (B) by this example, (Q, and (D) are the paiticle-size-distribution views of electric-charge nature 
powder which manufactured by the conventional technique. 
[Description of Notations] 

1 Metal Particle 

2 Thermofusion Nature Resin 

3 Electric-Charge Control Agent 
11-15 Process 
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